[Abstract] Fungal morphogenetic development requires modification and plasticity of the cell wall, which implies synthesis and remodelling of its components, including chitin and glucan. Thus chitinase and glucanase activities are crucial for cell-wall biogenesis and cell division. Quantification of chitinase activity might be useful to identify structural defects that could negatively influence growth and morphogenesis of some filamentous fungi like Fusarium oxysporum, which produces both intracellular and secreted chitinases. The chitinolytic enzymes are categorized based on their enzymatic action on chitin substrates. Endochitinases are defined as the enzymes catalyzing the random cleavage at internal points in the chitin chain. Exochitinases catalyze the progressive release of acetylchitobiose or Nacetylglucosamine from the non-reducing end of chitin, and thus, are referred to as chitobiosidase and β-N-acetylglucosaminidase, respectively. Here we describe a simple method to easily purify chitinases in order to compare both endo-and exo-chitinase activity of different F. oxysporum strains. The protocol can be adapted to any fungal species.
2. For fresh microconidia production, aliquots of frozen microconidial stocks were inoculated into 100 ml of potato dextrose broth (PDB) and incubated for 3 days at 150 rpm and 28 °C in an orbital incubator. Cultures were then filtered through Monodur nylon filters placed on funnels to separate mycelia ( Figure 1A) , and centrifuged at 3,020 x g for 5 min to collect microconidia.
Finally, pellets containing fresh microconidia were resuspended into 1 ml sterile dH2O and counted using a hemocytometer. 4. Germlings were harvested by filtration through Monodur nylon membranes ( Figure 1A ), washed twice with sterile distilled water, scraped from the nylon filter using a spatula ( Figure 1B ) and directly transferred to 100 ml synthetic medium (SM) containing 0.5% chitin as sole carbon source.
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4 5. After 24 h growth, culture supernatants were filtered (to separate mycelia) and centrifuged (to discard spores) (as described in step A2). Supernatants were used to determine secreted chitinase activity, while mycelia were used for intracellular chitinase activity measurement.
6. Culture supernatants were introduced into dialysis membranes that were sealed at both ends using plastic clamps, and subsequently submerged into 5 L distilled water for dialysis for 14 h at 4 °C.
Note: The dialysis step is necessary to eliminate remaining salts and nutrients from the culture medium.
7. After dialysis, membranes were transferred to a plastic tray, covered with PEG 35,000 powder and incubated at 4 °C until they were concentrated 100-fold ( Figure 2 ). Samples were stored at -20 °C until use. and homogenized by vortexing, followed by 2 min incubation at 4 °C.
10. The homogenates were centrifuged 30 min at 10,000 x g and 4 °C, and the supernatants were collected and stored at -20 °C.
B. Quantification of protein content
The protein content of culture supernatants and mycelia was quantified according to the method of Bradford (Bradford, 1976 ) using the Bio-Rad protein assay kit with bovine serum albumin as standard. 
Calculation
Unit definition: One unit of chitinase activity will release 1 mM of 4-methylumbelliferone from the appropriate substrate per minute at pH 5.0 at 37 °C.
The chitinase activity can be calculated using a standard curve prepared from the fluorescence readings of the 5 standard solutions (see Table 1 ).
Alternatively, the chitinase activity can be calculated using only a single standard concentration.
It is recommended to measure the fluorescence of 100 ng (1.9 nmole/ml) Standard and then 
